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(57) ABSTRACT

A semi-automatic corrosion box of a copper clad laminate 1s
disclosed. The corrosion device comprises a box body which
has no cover; a batflle plate which divides the corrosion box
into an upper part and a lower part, wherein a copper clad
laminate circuit board 1s placed on the baflle plate, and a
temperature detection module, water pumps and a heating
rod are placed on a lower part; and a thermal 1maging
camera which 1s placed on a pressing plate through a
bracket. Modules 1n corrosive liquid are connected with an
external single chip microcomputer control module through
corrosion-resistant wires. The working mode of the present
invention 1s that time and temperature are set with a key
matrix at first, and the control module can automatically stop
working and enter a low power consumption mode.
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1

SEMI-AUTOMATIC CORROSION BOX OF
COPPER CLAD LAMINATE

TECHNICAL FIELD

The present invention relates to a device for corroding a
copper clad laminate, and particularly relates to a novel
semi-automatic corrosion device of a copper clad laminate.

BACKGROUND

At present, most electronic laboratories used in major
universities use a thermal transier method to make circuit
boards. A copper clad laminate 1s corroded to form a
designed circuit board. A corrosion box device used to
corrode the copper clad laminate has no heating function and
tewer corrosion locations, and thus has the phenomena of
overlong corrosion time and imadequate corrosion. A user
wastes a lot of time 1 a waiting process. In addition,
although the device uses a water pump and flushes the circuit
board with corrosive liquid, a switch of the water pump still
uses a plug of manual plugging, which 1s cumbersome and
unsafe. In addition, the corrosive liquid 1s easy to splash out,
which 1s easy to harm production personnel and pollute the
environment.

The current corrosion device directly puts the copper clad
laminate into the corrosive liquid. Although a heating mode
1s adopted, flushing with the corrosive liquid 1s lacked and
the processing time 1s long. Moreover, the heating needs to
be manually controlled, which 1s easy to cause the phenom-
enon of heating when no circuit board 1s corroded due to the
negligence of the production personnel, resulting 1n waste of
resources.

SUMMARY

In order to overcome the defects of dependence on
manual operation and low corrosion efliciency 1n the exist-
ing corrosion device, the present invention provides a novel
semi-automatic corrosion box.

The technical solution of the present invention 1s:

A semi-automatic corrosion device of a copper clad
laminate comprises a corrosive box, a water pump flushing
part, a heating part, a temperature display part, a control part
and a processing part.

The corrosion box comprises a box body 1, a batlle plate
2 and a pressing plate 6; the box body 1 1s divided by the
batlle plate 2 into an upper part and a lower part; and the
lower part has a small volume for storing a heating rod 8, a
temperature detection module and corrosive liquid; a copper
clad laminate 1s placed on the batlle plate 2; one end of the
batlle plate 2 1s a protruding one-piece uncovered rectangu-
lar container, and 1s connected with three water pumps 4; the
water pumps 4 face upwards, and the function of uniformly
flushing the copper clad laminate with the corrosive liquid 1s
realized by control; a flushing path 1s a lower part of the
corrosion box-the water pumps-an upper part of the corro-
sion box-the lower part of the corrosion box; and the
pressing plate 6 1s located above the uncovered rectangular
container, and can be folded on the corrosion box to prevent
the corrosive liquid from being sprayed out of the corrosion
box.

The water pump flushing part 1s divided into three relays
and three water pumps 4; The three relays are placed outside
the corrosion box, and i1s connected with the three water
pumps 4 at the lower part of the corrosion box through lines
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2

to achieve uniform flushing of the corrosive liqud, and the
corrosive liquid covers the copper clad laminate to a certain

height.
The heating part 1s a DC 24V, 100 w etch-resistant heating,

rod 8; the heating rod 8 1s placed on the lower part of the
corrosion box; and the activity of the heated corrosive liquid
1s 1ncreased, and the corrosion efliciency 1s greatly
increased.

The temperature display part 1s mainly composed of an
ink screen, a thermal 1imaging camera 5 and a waterproof
temperature sensor 3; the ik screen and a processor are
placed together; the waterproof temperature sensor 3 1s
placed below the corrosion box, and connected with the
processor through a corrosion-resistant wire; the thermal
imaging camera 5 1s placed on the pressing plate 6; the
temperature 1s detected by the non-contact thermal imaging
camera 5 and the contact temperature sensor 3; the processor
displays the temperature on the 1nk screen; and the tempera-
ture display 1s used to confirm whether the temperature 1s
increased to a set value, and control the heating part.

The control part 1s mainly composed of a key matrix and
the 1nk screen; and a display screen displays the content, and
keys are used to select states to realize the function of
controlling the temperature and the heating time.

The processing part 1s composed of a single chip com-
puter, an LED display, a buzzer and a corresponding bottom
plate; the bottom plate provides sockets for the single chip
computer, the mk screen and the relays for convenient
control; the part 1s placed outside the corrosion box and
controls various internal parts through connecting lines; the
LED and the buzzer are used for indicating corrosion states.

The beneficial eflects of the present invention are as
follows: while the water temperature and the flushing
amount are controlled, the water pumps can be automati-
cally cut ofl and heating can be stopped, so as to achieve low
power consumption in a waiting process.

1 The water pumps are prevented from spraying out the

corrosive liquid and injuring operators.

2 Corrosion temperature and time are automatically set,

so as to increase the corrosion efliciency.

3 The flushing amount and flushing speed of the corrosive

liguid can be set.

4 The power consumption in the corrosion process 1s

reduced.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a structural schematic diagram of a corrosion
device;

FIG. 2 1s a flow chart of a main procedure 1n a semi-
automatic corrosion device of a copper clad laminate 1n an
embodiment; and

FIG. 3 1s a structural block diagram 1n a semi-automatic
corrosion device of a copper clad laminate 1n an embodi-
ment.

In the figures: 1 box body; 2 baflle plate; 3 temperature
sensor; 4 water pump; 3 thermal 1imaging camera; 6 pressing
plate; 7 thermal 1imaging camera bracket; 8 heating rod; 9
copper clad laminate; 10 relay; 11 1nk screen; 12 key matrix;
13 display screen; 14 single chip microcomputer; 15 LED;
16 buzzer; 17 water pump tlushing part; 18 heating part; 19
temperature display part; 20 control part.

.

DETAILED DESCRIPTION

Specific embodiments of the present invention are further
described below 1n combination with accompanying draw-
ings and the technical solution.
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In an embodiment shown in FIG. 1, the interior of a box
body 1 1s wide at the top and narrow at the bottom, and a
batlle plate 2 1s just 1n the middle, and can be taken out
upwards. Three water pumps 4 are placed in three round
holes of the batile plate 2. A pressing plate 6 1s directly above
the water pumps 4 to prevent the water pumps 4 from
splashing corrosive liquid. A thermal imaging camera
bracket 7 1s placed on the pressing plate 6, and a thermal
imaging camera 5 1s fixed to the end of the bracket. A heating
rod 8 1s located between the box body 1 and the baflle plate
2. A temperature sensor 3 1s placed on the lower part of the
box body 1. The corrosive liquid located 1n the lower part of
the box body 1 1s sucked onto the baflle plate 6 by the water
pumps 1n the baflle plate 6, and covers the circuit board to
a certain thickness to fully corrode the circuit board.

As shown 1n FIG. 2, a control circuit part of the corrosion
device comprises:

a single chip microcomputer 14 module which, as the core
of an overall system, controls each part to realize
functions;

a matrix keyboard module for conducting human-com-
puter interaction and setting various system param-
cters;,

an 1nk screen 11 for conducting human-computer inter-
action and displaying various system parameters at low
power consumption;

relays 10 for controlling the heating rod and the water
pumps;

a thermal 1maging module for contactless temperature
measurement;

a temperature sensor which 1s ds18B20 and conducts
contact temperature detection.

The single chip microcomputer 14 1s connected with the
matrix keyboard module, the ink screen 11, the relays 10, the
thermal 1maging module and the temperature sensor, and the
relays 10 are connected with the water pumps.

The single chip microcomputer 14 module uses a
MSP430F3529 single chip microcomputer 14, and a mini-
mum system of the single chip microcomputer 14 1s com-
posed of a MSP430F5529 chip and a corresponding topol-
ogy circuit.

As shown 1n FIG. 3, the flow of the main procedure of the
system 1s as follows: the system 1s powered on; the single
chip microcomputer 14 1s initialized; the ik screen 11
reminds the key to mput parameters; 1f there 1s no mput, the
ink screen 11 displays the reminder all the time; and 11 there
1s a key input, the heating temperature and the number of on
and ofl of the water pumps are set according to the input
parameters. When the set time 1s reached, the single chip
microcomputer 14 stops the work of all modules and enters
a low power consumption mode. The display screen 13
displays the parameters, to wait for waking up again.

As shown 1 FIG. 1, FIG. 2, and FIG. 3, when the present
invention 1s used, firstly, the corrosive liquid 1s added to fill
the lower part of the corrosion box; and then human-
computer interaction i1s conducted and parameters such as
corrosion time, temperature and flow rate are set. A start key
1s pressed, and the corrosion box automatically starts to
work. The heating rod starts to heat to increase the corrosion
speed. The water pumps also start to circulate the corrosive
liguad to flush the circuit board. When the single chip
microcomputer 14 module detects that the time reaches a set
value, the heating rod of the single chip microcomputer 14
stops heating and the water pumps stop working. An 1ndi-
cator lamp lights up and a buzzer 16 sounds, to prompt that
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the corrosion 1s completed. Then, the single chip microcom-
puter 14 enters the low power consumption mode, and waits
for waking up again.
The mvention claimed 1s:
1. A semi-automatic corrosion device of a copper clad
laminate, comprising a corrosion box, a water pump tlushing
part, a heating part, a temperature display part, a control part
and a processing part,
wherein the corrosion box comprises a box body, a batlle
plate and a pressing plate; the box body 1s divided by
the baflle plate into an upper part and a lower part; and
the lower part has a small volume for storing a heating
rod, a temperature detection module and corrosive
liquid; a copper clad laminate 1s placed on the baflle
plate; one end of the baflle plate 1s a protruding
one-piece uncovered rectangular container, and 1s con-
nected with three water pumps; the water pumps face
upwards, and the function of uniformly flushing the
copper clad laminate with the corrosive liquid 1s real-
1zed by control; a flushing part 1s defined by the lower
part of the corrosion box, the water pumps and the
upper part of the corrosion box; and the pressing plate
1s located above the uncovered rectangular container,
and can be folded on the corrosion box to prevent the
corrosive liquid from being sprayed out of the corro-
sion box;
the water pump flushing part 1s divided into three relays
and three water pumps; the three relays are placed
outside the corrosion box, and 1s connected with the
three water pumps at the lower part of the corrosion box
through lines to achieve uniform flushing of the cor-
rosive liquid, and the corrosive liquid covers the copper
clad laminate to a certain height;
the heating part 1s a DC 24V, 100 w etch-resistant heating
rod; the heating rod 1s placed on the lower part of the
corrosion box; and the activity of the heated corrosive
liquid 1s increased, and the corrosion efliciency 1s
greatly increased;
the temperature display part 1s mainly composed of an 1nk
screen, a thermal imaging camera and a waterproof
temperature sensor; the ink screen and a processor of
the processing part are placed together; the waterproof
temperature sensor 1s placed below the corrosion box,
and connected with the processor through a corrosion-
resistant wire; the thermal 1maging camera 1s placed on
the pressing plate; the temperature 1s detected by the
non-contact thermal imaging camera and the contact
temperature sensor; the processor provides a tempera-
ture signal to the ink screen; and the temperature
display 1s used to confirm whether the temperature 1s
increased to a set value, and control the heating part;

the control part 1s mainly composed of a key matrix and
a display ink screen; and the display screen displays the
content, and keys are used to select states to realize the
function of controlling the temperature and the heating
time;

the processing part 1s composed of the processor, an LED

display, a buzzer and a corresponding bottom plate; the
bottom plate provides sockets for the processor, the ink
screen and the relays for convenient control; the pro-
cessing part 1s placed outside the corrosion box and
controls the water pump tlushing part, the heating part,
the temperature display part, the control part; the LED
and the buzzer are used for indicating corrosion states.
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